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Abstract of JP2003078140 



PROBLEM TO BE SOLVED: To form an SiGe 
layer capable of obtaining a sufficient distortion 
effect with a small penetrating dislocation 
density on an SOI substrate. SOLUTION: A 
method for manufacturing a semiconductor 
substrate having the SiGe layer on an Si 
substrate 10 via an insulating layer 1 1 
comprises a first SiGe layer forming step of 
forming a first SiGe layer 16 on an Si layer 12 
of the SOI substrate 13 having the Si layer 12 
on the substrate 10 via the insulating layer, 
and an alloying step of heat treating after the 
previous step to allow the layer 1 2 and the 
layer 16 to form a second SiGe layer 17 in 
such a manner that before the first SiGe layer 
16 forming step, grooves are formed on the 
surface of the layer 12. 




Data supplied from the esp@cenef database - Worldwide 
http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2003078140&F=0 



6/21/2005 



#PJ2003-78140 

(P2003-78 140 A) 
(43)4:^^0 ^fi!c;i5^3>^14 0(2OO3.3. 14) 



7 

(51) Int. CI. 




F I 




^#) 


HOIL 29/786 




HOIL 21/205 5F032 




21/205 




27/12 


B 5F043 




21/301 






E 5F045 




21/306 




29/78 


618 B 5F110 




21/336 






618 A 










E< 


(2i)ai^#-^ 


4#S200 1 - 265095 ( P 200 1 - 265095) 


(7i)ai^A 


000228925 










E.m-^y' 1^ r /u v- y =r >^m^^f± 




(22)aM0 


5pfigl3^ 8^310 (2001. 8. 31) 














000006264 








































^ i^ti^mti^m 1 T g297#iffi 


















(74)ftSA 


100064908 










^m± IE«: (^6^) 












E< 



(54) mm(o^m ^^f*:s«(7)Mi§*fe&t>'s#j;bmMh^>^v^;^i5^<7)»i§^^ 

(57) 

SO I mm^iicM^^itL^&^^'J^^J^ 

S i S« 1 0 1 1 LT S 

S O I mm 1 3 (Dmitfi S i ^ 1 2 ±{cm KOS l G e 
^1 e^Mj$,-t^mi(OS i GeilffMXSc^. t^XS 
^tcf^*n.^5rJ£ LTSfilS S i S 1 2 <t buIBS l co S i G 
eS 1 6 t ^'&^fbUT|g2C0S i Geg 1 7 t-T^-^ 

Hijtc, mjies i^i 2commcm^mfS.i^x:is<^ 



(l9)0*ffl1#^iT (JP) (l2)<2A^^pf<2^$S (A) 



(a) 12a 12b 12a 12b 




(d) 



( 2 ) 

' 1 

o I stg(7)s i^±(c:^icos i G em^mf^-r^mi 

G e^tSr^^{t:L-C||2 0S i G e ^ i: i-^-^^^kX 

fiijie^icDs i Ge^ff^j^xmsfttc. Butes i^^^o^s lo 

flfifem 2 CD s i G e m(o^m^mkit ur y =i vg^^k 
a^ffM-rsx^t. 

Briffi S O I mWi(0 S i ^Sffifi. JSS^ffiO [001} 

stFfBSi«r. "tcommt^ {111} ®ttj:^WKmM^m^ 

■ mo 
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mjffifgfi. i^^mcmfS.^tix\^^^z.t^i^mt-r^^ 
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^ V ;^ :^ (T^Mit fo o T . 

mim. 10] Si mwi^\^m^m^'k ur s i g e 
m^m^fz.^^^mw.x^^x^ 

[fS*3i 111 Si s i G e ^^^^ u-c^;^- 

s \mi^mm.^f\^f:L^MW^w^x^r>x. 

[t**«12l S i G eSX(C:3^e<$^^v^-y/Pfi5cg^ 

[0001] 

[0 0 0 2] 

[t¥*<7)tJ^ffl ia¥. S i (v-y =i>^) S«±tCS i G 

^fiL/hli-?^S i ®^^i'^^/^f5i|6^cffl^/^7t^iiilcoMO 
SFET. MODFET. H E MT tlT^^^o 

;io^;9.s i - F ETT'«i. s i (c:lt-^^T*&^;£^«?):^c 

#U^S iGe{cJ:i9S i o5S 19 ^^Ti^^ 

fca^s i (D^<iy Y\wm.t^m\L\^x^T:khm\'ix^\ v r 
^W}mm^^a \^fz^>oX. ::oM^s i 

TCZ&lcj:^a^coS i Stg^S«<!r LT{£ffl-e&. 

ee5f5cocMO s jluxMjMcmo s ^HS.'^Hgtc-r S t> 

[0 0 0 31 l.^^\^ti:7^^h. FErco^^:^^yl^mi^t\^ 

S i £1S±t-AK?tS i G ee$:^h:'^:^v'-^yi^ 
figg-r^i^^STi^fc'STi^. S i ^ S i G e <tO|&^^^(D 

i^tc, ti^*. ];xT<Dx^^^m^(Dmm^'^nt>tix\^^fzo 

[0004] mK.ii. S i G e COG e Ifli^tlt :tC0^ 
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V r^^ffl«/^^:^fe^75^S*^tLri^5 (U. S. Patent 
5,442,205. U. S. Patents, 221,413. PCT W098/00857, 
P5|l6-252046-^^ffi^) o 

[0 0 0 5] ^mmx^^'^^\h^m\Lm (bo 

(itL5) ?:ff$^L/cSO I (Silicon On Insulator)SS 

rcosoiS^sii. StS^x'^^-f ^f^W^T'^^ s 
[000 6] i£^, :z(DSOi «ffi±(;ii§iSft:75s^fig/^ 

V^-So «^'Jx.(i. so im^±(^SO imtS i G eJSt 
Sr-^^^bLTBOX^itCS i G e ^^ff^fig I^S i 

(3 — a 5//^^#fttH^^P^#^ : EP0651439A2). 20 

mit. me(D (a) l;i^-rj:3t-. SiS«i±{c:^^ 
mX^^BOXm2^1f\'i.X S imxh^ 1 0 nm^S 
(OSO ims^MfSLL^. 13 6 CO (b) (CTj^i-J: ^ 
^{cmSO imS±{ZG emf$.ftO, 3 0-T?fllJ?:2 0n 
m(7)||lC7)S i Gejl4^^llL. rcD^. 116(7) 

(c) (ClTi^-rct ^{C. ift^aH^JSLTSO I ;i3 ^^1 
(DS I Gem 4 t^mm^'^XBOXm2±iZG emf& 
it 0 . 2 0 Xmi9^ 3 0 n mCOM 2 S i G e g 5 ^ff^fijc 

L. 1^112 (7) s i G e/i .5±^^^^s i m^^Mf&ir^ 

h(OXh^o :Z(Dt^mXU. W2(DS i G ems t LX 30 
ftEte{4@^SSr#'5/hiC){::^&!)Gem^lt755o. 3 0i 
< 7!>^oflIlf:;i'^ 2 0 nmtM^^MKDS i G e ® 4 S:?F$ 

[0 0 0 7] 

ift*a^(::<t«9 SO I ^<^^ 1(7) S i GeM^mm 
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*5l/^T. m2<OS i Geg4'(^#^<COSfi;655g^Ui® 

;0\^{l::Lr 9o r (7)flf RcT^^fbfi. mi (OS 40 

i G eg(7)G e*a^ity^)i:^c#v^{^irml^'efc5/^li6. g 

e^aJ^cit<7)ii5l^||2COS l G eg^^-Sr tJ^^ltH/V 

^t>{c. mjtejRS<^.^^t;*i. mi cos iGeSfe^VM^ 

so I gC0J!IJ?:;6W«/^t5<t*Pl^r-fc5fci6. m2(DS i 
Geg(7)flIii:cOi5H75^PS^$ttTL* 9 t\^^ o ^Mc"^^^^ 

[0 0 0 8] HU^i (7)1111 {C^^^^T/^^tb /it 

(OX\ so I Stg±i::te{5L^;g7)^{l/^/.^<;0^o<:l: »9/i:i^^ 
ffl-CG e*a^Jt^8iJf:5:»Ji9^Bg^c^S i GeM^^i-^ 
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[0 0 0 9] 

Ts i G em^mK.rz^mi^m^(D§km:^mxk^x. 

Htltes i««±(;iHtjfeJteii:^Sr^LTS i^Srilx.fcS 

0 I StgOS i ®±:{C|gl C7)S i G em^Mf^-r^mi 

(OS i G emMf&umt. mi:mm:^^Mm^mi.xm 
fas imtmmmi(os i Gemt^^^it\^xm2(D 

S iGemtir^^^itJLUt^mi^. mm^KDS i 

G emwrnumm^c^ Bfjtes im<^mmi>cm^Mf&L^x 

S i S«±(c:^^gSr^ LT S i G em^m^fz^^mf^ 

^i'^m^tifz:Lt^wmt'r^. 

[0 0 10] ^tih(D^mi$^m^(Dmm:^&Rx^^mi^ 

mmxii. s i Gemwmiiumc^ mms im<r>mm 
{cm^mfS.\^xi6<cox\ m^-wm^titzs is±tcii 

1 (7)S i G em-/)^f&m^tl. mi(^S i G egtC^^U 

KftT?^t«i-;5fc:«t>. H^mt7)m2(7)S iGem^(Dm 

|fifr)ctt:r'W:i'^flIJ?(7)|| 1 t7)S i G eH^SO I ll-T?t>. 
|G{i^'^7i>ig:V^^S/.^m2(7)S i G e jl^t#6^^75^-e 

fiijtB|g2c7)S i G eSt7)^S^ift^^kLTv-y =i >^mit 

1g(7)Mi^*r^T'fi. m2(DS i G e ll(7)^ffi^^^<l:: U 
(DS i =3>'g^{t:|g^/^(9m2COS i Gemf>mfm 

it^ti^tmzGe mf&^^m < ^ g e aijs<7)aiffift: 

[0 0 12] ^fz. ^mm(D^^^^i^mwL(Dmik:^m^. 
BuiB s o I mm(D s i m^mr-. ms^®<7) {001} 
mmmi:. t(Dm^^- {111} 

2g*SfficoSiiit:*-?feT'fl. s o I S«<7) s i g^®;^^ 
MSraSS^T) {0 0 1} ffi-Cfc«9. ft^. ^coffiW;6S {1 
1 1} ^tfj:^Wimv^mcmf^-t^:^t{zX^. {0 
0 1 } Stc^L. {111} m-i.f&m^^^^'^M^^tzi5b. 

mi(Ds i G emmumiam^^s i g emxm^^z,t 

Sr«iS)i-5ri:;^5r*tSo St'c. SiGeSfi. {ll 

^f&^(Dmmf$,-S:^^^^C^j:\.\ ^(bf::. v^^cDim-i. 

'^(D^^(Dnm^it^^m^:^^ommm^mm i^xmf& 
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[0 0 131 ^it. *^BJc^*^fls:*SwS3it*-&(±« 

cos i G emp^-(:^±\^fdB{iL^^mmz.mmmx'mm 
[0 0 141 :»fi%wio>^mwmm<Dmm:^m\^. 

x\ :i<Dy'yu ^mmzxmM<m^wm■t^^tA'^X' 
[0 0 151 Sfc, *^?^<75iji'?gft:£ffifiO®!it*}*{i. 

fjh, ^(o^^mt^mm<omm:^mx-i-i. mim^mcm 

[0 0 161 :*:^B^Oilt^i*:S«<OSiit;^?fe(i> 
Saia^ 1 S i G e SO 5 V>^£ < i: "b— gPtcG e 

ffir-(i, IIKOS i Ge^C0 9^'>/i< tt,— SBtCGe 

fii.-r^cox\ mmm!$.mmi,zt6i^xG Bm.f^itAm<(km 

Z.^tiif)[Z, ^ICOS i G eS^-c^l^i^^ffiffiil-ete^iCD 

mS.^WUir^:Lti>^X^i>i:mz. @^MaB#(0|g2 30 

<OS i G eSJCioU^TfclsfiLTjJS i G e»{CiSofc*-|6] 

[00171 *^?qroiJ^»ft:S;KoMit^r&»i. 
^mff)^MW^i&<0^2<0S i G e ®±(Cii:^XttteCO 

S i G e^?r:fhL-CM^S i /i-fiScft-T 

i S«±{c: S i G e m^-fl- i^Xm?^ S i ^^SJi^fig^tLfc 

^mi^m^tRXh-oX. ±tB:*;%B^OM*^S i SSr*^S 

[0 0 181 ^inh(D^^{^mm<Dmm:>7mRx/^mt^ 

SmXIt, ^2(DS i G eS±l-ii:«Xttfi&<73S i Ge 

T\ 0'J;it±*M^S i e$r^-r^>>'i-®^t-r-5MOS FE 
T^^ffl^^y^:*«|plSSffl^: bT$?ig/iii^ig«s:S«S:#5 

[0 0 191 h V Vv'X^J'COMit* 
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•r-5o :^mm(om.^^mmh7>i^:^^it. s i 
^y^mmmm^ti^m^^^mhyiyi^^^x-h^ 

[OO20I 

jfeSOsmiF-^IJ^Si K^^-v^;^:?!*. ±fB;^^e«(^M^S 

^f*:a«<oMiv^s i Miz^^ ^/i^mi:mi$.-r^(ox\ 

[002 11 

[0 0 2 2] la 1 2 (4. *B?^(^3I^S imi:m 

(Dmmy'o^y.t'^io-^irxm.m-r^t. *-r. hko 

(a) (C^i-i^lC, S i Ste 1 0 ±(C*fe»Jl (0iJx. 

Ji, s i O2) -efcSBOX® 1 1 «r:/M^TS:it^ti.^ 
mf^^B S i SCO S O I S 1 2 ^^-rs S O I Stg 1 3 Sr 
f^S^L, I 1 3<OSO I ® 1 2ro«ffi(c:W 

SV^#tco?g 1 2 a Srff^fiJcl-rS., 
[0 0 2 31 ±^S O I mm 1 3 <D$!{it*-ifcJi. ±|S« 

-bti^^/it^ 0->jx.tf. SO I mm(oi^m!&mtLxi'(.m 

v^ipt*.5S*glfi'5-^*p-ti:tS*ffi: S I MOX 
(Separation by IMplanted 0\ygen)f^^ZJ;ihtS.Wftt^^S) 

Tf'^8!j$ix.5o S lMOXmz^^m.mii. S i 

izi:io. e&mAm^mc^^tixir^^mm^mitmizm 
m-t^h(Dx\ Boxm±izs i »mAm'o so i r^m 
i^^n^t^Wixh^, 

[0 0 2 41 &mfi&<o^i:>-\tt^mti^x. ^m^ 

ftm. ^:t:yii.Ami:mtmi:^LXm:^(0&mt^m 

Hmmi:nm^-^. m-m.mm^m^mt{^x-:fj(r>m 

l.tcSO I mWit-r^i>(r>X$>^ (0IJx.«4. U.S.Patent 
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5,882.987) « 

10 0 2 51 i^v =^>m^mm^^Kns i mr 

SEE7kii£T'*l#'St5i^jaE7K»ft5}'ffllffi(T. Yoneyama, US Pat 
ent, 5371037, US filed:August 9. 1991. US patent Decern 
ber 6. 1994)(Cj:5!£Jlf>S irJi^^P^nTl^-So 
[0 0 2 6] 1 2 a EI 3 (ClTj^i" J: oli^. SO 

I m 1 2co^®{c:-y';^^^i?/^"^— 10 

(is ^<^)^®755«^B^0^B(7) {0 0 1} ffi-Cfcf9. JblEft 
1 2 a ^coftijffiT)^ {111} ®(ir/<^^®Tffiv^f:t*:{c 

[0 0 2 7] ^/c. ftl 2 a(i. ^^f*^^:^^ff^;^c^tL 
^T^^W^ffl^cl 2 b{c:|^SL. y'y<4:^mmi2h^ 

3^(Dmmmm {cmj^-r^o -r/^t^^. ^i 2afi. 

^„ ft 1 2 a S O I g 1 2 ^Kii UT B O X 

ill 1 tCitL-ri/^Ttltt^Ttl/V 

[0 0 2 8] mi 2 a:f)mf^i^tlfzSO I H 1 2 

±{c:, HlKD (b) tciTj^-TJ: GeM^iJclto. 3 0 
-eS i G e (D— ^Ma;*St*^5S5 ICOSiOeJlie^: 30 
i«EECVD}fe(c:J: tJ^^if^J^de-^^/PfiKft-r^o Ji 

y — >^;>y'>^<^ LT S i H4&t/G e H4 ^fflV^T 

[0 0 2 9] i^tc. JitB;5)cBim<7:)'>:xi-/^^. iftM^aip 
{^^dI/^tI^^S (r^— ^JSLT. HI ICO (c) 

(d) (C;^i-J:9fc. SOIjH2i:||l(?)SiGeS 
1 6 <i:S:HS^-ti:T-&^^bL. m2<DS iGeMl 7 t 
-r5o 1 2 a ;6^ff^fi!c$n/:: S O I ^ 1 2 ±{C 

HlOS iGegl 6;)^^flI$nTl^6(^T\ m I 40 

( c ) RXfm 4 d:^!^^- J: e^tC, ^l<7)SiGe)116(c: 

^^U3^cte&DL7)s^«i]®Ht(::||ftSK(::<t 0«l 2 a 

mm-r^t. mi 2 ammx^mnrrm-t^ti^. mm 
%.(om 2 CO s i G e @ 1 7 q^cT^isfif^jg^is^-r 5 r t 

t^x^^. ^co^^. 1 2 b(7:>^ft6^S/iv 

^Ji. 0ilx.(i 1 0 0 0t:RtK3 Om i nT'fo^o 
[0 0 3 0] f^^^ Jitfi^lcOS i G 1 6C0J:ei$' 

1. 2 a tC$lJ^i-5i:*tc:mfti]ST*fe^tT?8«cLTl^So 50 



2003-78140 

8 

mz.x,^mMm\^^^ . ^<(Dm{iL^mi 2 axmm^ 

[0 0 3 1] ^fz. S O I e 1 2 J$H^^ffi(0 { O 0 

1} mxh^. mi 2 ai^K t(Dm\m:^'^ n i d 

^j:^mmv^^Xih^<DX\ {0 0 1 } ®tC>Pj-L. {1 

1 1} mi^f&mmmT^m^^^tzisb. mi^osiGegie 

f&mW^^m 1 2 a 755 S i G e ^T*«* ^:it ^WlSiJi" 5 
Zt^^X^^o ^l(DSiGe^l6fi. {11 

[0 0 3 21 ^bt-. m2(DS iGe^l 7Jb 

(CS i Sr^fc:-t^:3f-v^^yi.;$;ft LTM^S i S I 8 ^?F^^ 

fi. 'B^'Jx.tf. ||2OSiGeSl7 75^0. Iju m-Cfc 
•9 . li^ Sigl8;05 2On mX^ 5o 

[0 0 3 31 ::<^<t 0 {c^f^mmMrnxn. mi 2 a 

^^t^/cSO I m I 2±t^m 1 COS i G eJl 1 6 ^J^m 

-t^(ox\ miLx:>i.^mMm^^(Dmmw\\cx,K^mi 2 a 
\z,mmir^tmcmi 2 ammxm^-yxmmi.. ^tzv" 

wm'^(D% 2 CO s i G e B 1 7 ^(nmtLmi^^\^Wr^^ 
:Lht-X^^. ^fz. ft 1 2 a Sr. r'y<^:^m^l 2 b 

is6t^^«9jtgR:»tc:gae-rttj^. 7='>'W;^mScl 2 btr^ 

PtM<fti 2 a ^jf^/TJci-^::^?^^!::-^. 

[0 0 3 41 iJctC. :*:^0^cO±ta3i;Z;^S i S^fixLTt^ 
^f$:>i7ni— y^WSrfflV^fc®#^^S Vv^;^^ (MO 

SFET) 't(Dm^y"^^:^ t^t>'\±xm5^mm 
i^xmrn-r^o 

[0 0 3 5] [il5fi. :^mm(Dmn^)}W:mhy>iy^^ 
(Dmm^^j:m^i^^^-rh(Dx^ox. rcos#^;^sih 

i|i:^fls:r>ai— ^NW^S^om-^Zf S i m I 8±fCS i 02<D 

hmitmi 9Rx/>y- KaKi; v-y =^:^m2 o ^iiis?^^: 
^>'i^\^xmf$.i-^o 

[0 0 3 6] }k\^. hmitmi 9 h^^^-^^-vi^ 

misi^^>^iJ^{cffii^/z^;r>^?iAfcJ: (9 . H^S i®l 
8S:a«||2COS i G eB 1 7 {C n Mfc^ U^fi p S<0 V — 

mRxih'i^^iymm myj^m) ^-^tit'timf^i^x. ^ 

^S i ^ 1 8;d5^-^;t^ywffi^i:;i^nSfc6i/SipMM 
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OS FET;6^S^it^tb^o 
[0 0 3 7] ZCOXoiCi'^m^tlfcMOSFETX-it^ 

mtlfcMO S F E T ^m^^^ ^ T'#5 ^ t ;6^T' t 

[0 0 3 8] tj:^. ^mm(D^mmmi'X±mmm<Dmm 
xmikmm^^tim.mmfSim^^mf& lt tt«:b7iv\ 

S i Gegt;i:JoV^Tt>te{4;6^S i G e /l(C»o fc:;^f^{C 

20 

[0 0 4 0] ^fc. _hlSI|j^?Kffi.T^f^. ^2cOS i G e 

G emmm^mmiti^xiyv :=^>mi\:m^nm\^. $b 

^2<?5S i Ge^tDSffi^f^g^fkLTv^i; ^i^'ggfb 

flIS*ffM-r5<7:>T\ ^2(7)S i G e^q^OS i 7^>5i/y =1 

Gemf&^^^m< ^j:^ G e^&(Dmmit^-rrt>ti^o 30 

lO 0 4 1 ] ±ffi3IJSff^ffiCO^#{$^7:x— /nW(^ 

^;^Si^±tC. ^:^(CS i G e®^{lx./cit^2gf*:'::7:n 

aa^l^S i JiSrfiKIKLycT)^. |g2(7)S i G eSJi(C$ 
P^tCffiOS i Ge^^r^ML. H^S i G eil^^L.-C3I 

im^^^'i^^i^'Y/^f$.M:\^Xhmt>^J:^\ 
[004 2] 

so I S«<7)S i ^SffitCft^ff^^L. -^COJtfC^ 40 
l(OS i G em^mj^'i-^(OX\ mm 1 <7:>S i G e^JC 

m^i.fcmmmMmmz.mmLxmi,cmmi^. imm 
xtknxmm-r^fci^. mmm<Dm2(Ds iGem^(D 

S>ir^2 0S i Ge^Sr^Sr i:755T-#^o 



2003-78140 

10 

[0 0 4 3] :^mm(o^mf$^m^(omm:^mRxi 

(OS i G em^irUXm^S imt^^yi^^^iy^/Uf$.^ 

0 s F E Tm^m\r^tim^m^m(o^m^»mm^%^ :i 
[0 0 4 4] ^mm(om3'$j}^Mh^>'iy'^^(D 

fSL-t^cOX. fi:®/^S^S iS(Cj:9i«#f±/^MOSF 

[ias<7)^¥^^tft0^] 

[m 3 1 ^mm{cgh^-mmMmK:if6n^s o i 

^7fkirtS:±^mmx^^o 

'T^fzisbcDm^mmitcioi.'f^m^Mxh^o 
im 5 ] :^mmi<^^^^-'^mMmA^:^i''f ^Mo see 

[[16] fc^. ^ t¥*«^iJ{c:Jo tt ^ ^^ft:S«SrK 

[?^^(7)fi^0^] 

1 s imm 

2 BOXB 

3 so I g 

4 mi(r>S i G e/i 
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